Low speed, or retardation of motor, perceptual and cognitive functioning has been considered to be an important aspect of depressive illness, particularly in the form described as psychotic depression (10, 11, 22, 24, 26, 29, 30, 32) . However negative findings have also been reported. Thus, Hall and Stride (17) failed to find a difference in reaction times between depressive and normal controls. Friedman (12) found only a minimal effect of severe depression on cognitive functioning. Both Hall and Stride and also Friedman stressed the importance of matching the subjects for age and education, which had not been done in many previous studies. Age is a particularly important variable in relation to the speed of perception and more complex information processing (1, 8, 16, 27) . Friedman matched his depressed and nondepressed subjects carefully for age and education and administered to them a large battery of cognitive, perceptual and psychomotor tests. He found that although depressed patients subjectively assessed their performance as being very poor they were significantly impaired on only nine test scores out of eighty-two and only on three scores at the .01 level of significance. However he did not attempt to separate speed tests from power (level) tests. There is ample evidence that the power (level) factors of cognitive functioning are relatively independent of the speed factors (4, 14, 18, 19, 24, 25, 26) . The perusal of Friedman's results suggests that most of the tests on which
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There is some evidence that there is more than one speed factor and that the speeds of motor, perceptual and complex cognitive functioning are relatively independent of one another and are controlled by different mechanisms (24, 25, 28, 30) . Various mechanisms have been implicated as involved in slowing down of psychological functioning in depressed people and in the aged. Some authors stressed physiological mechanisms at the neuronal level (27) such as 'reactive inhibition' (20) or 'cortical central inhibitory state' (23) in connection with the reported slow acquisition of conditional reflexes by depressed patients (3, 21) . Other authors stressed more complex cognitive and motivational mechanisms such as lack of interest, inattention, anxiety and interference by depressive thoughts, both in depressed and in elderly people (12, 16, 24, 25) . Payne (24, 25) suggested the possibility of two independent causes of cognitive and motor slowness in abnormal subjects which accounted for two factors of retardation found by Shapiro and Nelson (30) . Some patients are slow because they have a low level of drive, others because they are distracted by task-interfering anxiety responses or depressive thoughts.
The purpose of the present study was to investigate the relation of speed and performance or 'retardation' on motor, perceptual and cognitive tasks in relation to both depressive illness and age. In order to throw some light on the mechanisms responsible for retardation the method of eyelid conditioning was used. It was predicted that if retardation was caused by reactive inhibition or some other central inhibitor state there should be a positive correlation between the speed of performance and conditionability. On the other hand if retardation was caused by interfering anxiety responses there should be a negative correlation between the speed of performance and conditionability, on the assumption that anxiety is related to high level in humans and the latter in its turn turns to conditionability (31) .
An interesting possibility was also taken into consideration -that the mechanisms which produced retardation in younger depressed patients could differ from those implicated in older ones.
Method

Design
A 2 X 3 factorial design was used with two factors: clinical diagnosis and age. Two levels, depressed and non-depressed, were used in the first factor, and three levels, three age groups in the second factor. Analyses of variance were carried out on the dependent variables, supplemented by correlational analyses.
Subjects
The patients studied numbered sixty, thirty of whom were newly-admitted depressed patients who consented to participate in the study and who scored higher than 20 on Beck's (7) Depression Inventory (D!). This put them into the category of morbidly depressed. No patient who was mentally defective or who suffered from brain damage, had a schizophrenic disorder of thought, who was undergoing electroconvulsive therapy or who was on medication was included in the study. The other thirty subjects were paid female volunteers, recruited from the surrounding community, none of whom had a DI score higher than 12. The patients and the controls were matched as closely as possible on social and educational backgrounds (only native English speakers were included in the study). Both depressive and normal subjects were divided into three age groups: 15-29, 30-44 and 45-59 years, with ten subjects in each cell. Within each age group the depressive and control subjects were matched for age.
Tesu and Procedure
Twenty-four tests were administered and they were selected with the view of measuring primarily either the level of cognitive functioning or the speed of functioning. Six tests were used to measure the level of intellectual functioning and eighteen to measure primarily the speed of performing a variety of tasks. The DI was administed to all patients newly-admitted to the psychiatric unit in a general hospital. It was repeated on the day of the experiment when the following tests were administered in the order reproduced below (the level tests are marked by a dagger):
1) WAlSt Vocabulary subscale. The raw scores were obtained using the standard instructions.
2) Writing United States (unstressed) (6) .
The subjects were instructed to "write United States of America" on a clean sheet of paper and were covertly timed while they did so.
3) Writing own name (6) . The subjects were instructed to "write your own name" on a clean sheet of paper and were covertly timed while they did so. 4) Writing a sentence (6) . The subjects were instructed to write "I hope to leave very soon" on a clean sheet of paper and were covertly timed while they did so. 5) Writing USA (stressed) (6) . The subjects were instructed to "write United States of America as quickly as you can" and were conspicuously timed while they did so. 6) Digit Symbol Substitution (6) . The subjects did one practice line and then completed five lines without stopping. The E recorded the time taken for each of the five lines. 7) Three Squares (26) . The subjects were instructed "on this sheet of paper draw three squares rapidly". The E timed the subjects' drawing.
8) W AlS comprehension subscale, The raw score was obtained using the standard instructions. 9) Perceptual Speed 1. Three nonsense trigrams: MUB, FEP and RIX were presented individually in an ascending exposure series: starting from 0.001 sec. exposure time and increasing it by 0.005 sec. until the recognition threshold was reached. A two-channel tachisto-tThe Wechsler Adult Intelligence Scale.
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scope (Scientific Prototype Model 800E) was used. The subjects' scores were the mean recognition times for the three trigrams. 10) Perceptual Speed 2. Drawings of three geometric figures -circle, triangle and square -were presented, using the same apparatus and procedure as in Perceptual Speed 1. 11) Perceptual Speed 3. The Brengelmann Picture Series (9) were presented tachistoscopically and scored, using his procedure (the pictures are rather ambiguous and they present a more difficult perceptual task than the previous two tests).
12) W AIS similarities subscale. The raw score was obtained using standard instructions. 13) Tapping Speed. A standard two place tapping speed apparatus (Marietta Co. Model 24.5 Low Current Impulse Counter) was used. The subjects completed three 30 sec. trial periods separated by 30 sec. rest periods. (The intervals were controlled by a Hunter Model 111C timer). The score was the mean number of taps during the three trial periods.
14) W AIS iniormation subscale. The raw score was obtained using the standard instructions.
15) Simple reaction time (SRT). The subjects pressed the left key of the response panel of a reaction time apparatus (Marietta Co. Model 14.1) when the light above it flashed. The score was the mean of the last three of the four reaction times. 16) Complex reaction time level 1 (CRT.I) Using the same apparatus as the SRT task the subject pressed the key under one light of three which flashed on anyone trial. The score was the mean of six trials, two trials for each key in a predetermined random order. 17) Complex reaction time -level 2. (CRT.2) Using the same apparatus as in the previous two tasks, the subject was instructed to press the right key when the left light, the middle key, when the right light and the left key when the middle light flashed. The score was the mean of six trials, two trials for each key in a predetermined random order (as can be easily seen the three reaction time tasks differed in the amount of information to be processed by the subject). ( 22) Quick Test (QT). The QT was administered and scored in accordance with instructions given by Ammons and Ammons (2). 23 ) Word fluency. The subject was instructed to say all the words which came into his mind in a 30 second period between the 'start' and 'stop' instructions. The score was the number of words produced.
18) Nufferno Level Test
24) Reading speed. The subject was instructed to read aloud a simple typed sixtyeight word passage. The score was reading time in seconds.
In addition the subjects underwent eyelid conditioning. The Conditioned Stimulus (CS) was a 3 X 5 light mounted 4 ft. in front of the seated subject. The Unconditioned Stimulus (UCS) was a 200 msec. puff of nitrogen delivered through a 1 mm orifice mounted 0.5 in. from the right eye under 85 mm of mercury pressure. The CS-UCS interval was 500 msec, Eyeblinks were recorded on paper moving at 60 mm/ sec by a Brush Model (BL-902) inkwriting penmotor driven by an eyeblink amplifier (Hunter Model 810) set at maximum gain which amplified the signal from a micropotentiometer (Ciannini Model 85111) connected to the subject's right eyelid by a false eyelash. Deflections 1 mm or greater occurring between 125 and 500 msec. after CS onset were scored as Conditioned Responses (CRs). Deflections 1 mrn or greater occurring between 501 and 700 msec. after CS onset were scored as Unconditioned Responses (UCRs). Latencies were scored to the nearest 10 msec.
The following three measures were used as the eyelid conditioning scores.
25) Number of conditioned responses (CRs) 26) Latency of CRs. 27) Latency of unconditioned responses (UCRs)
Results
Analyses of Variance
Two by three analyses of variance were performed on the data from each of the tests separately with the exception of Digit Symbol Substitution, in which case a two by three repeated over trials was used. These analyses of variance, based on the entire sample of sixty subjects indicated that the depressed groups performed significantly (less than .05) more poorly than did the normal and Reading Speed. These analyses also showed a significant trial effect (linear trend) on the Digit Symbol Substitution task, such that later trials were performed significantly faster. There were no significant age by depression interactions indicated by these analyses.
Because analyses of variance on the entire subject sample indicated that these samples of depressed and normal control subjects were not matched suffiiciently on Vocabulary and Q.T. scores (Intelligence) and Education, separate analyses of variance were performed, using smaller samples with selected subjects eliminated in order to equate the various depressed and control groups on these variables.
It was necessary to eliminate the two 15-29 year age groups and one subject from each of the other four groups in order to equate the depressed and control samples on Vocabulary scores. The subject scoring highest on Vocabulary in each of the remaining two normal groups and the one scoring lowest on Vocabulary in each of the two depressed groups were eliminated for supplementary analyses of variance. These two by two analyses of variance with depressed and control groups equated on Vocabulary, indicated that the depressed subjects performed significantly (p < .05) more poorly than normal controls on the following measures: Writing USA (unstressed), Dictation, Writing USA (stressed), Digit Symbol Substitution, Tapping Speed, Simple Reaction time, Complex Reaction Time (levels 1 and 2), Nufferno Speed Test Easy (stressed), Word Fluency and Mean Latency of Conditioned Responses in Eyelid Conditioning. These analyses indicated no significant differences attributable to age. There was one significant age by depression interaction in this set of analyses -Tapping Speed.
One subject was discarded from each of the six groups in order to match the depressed and control subject samples on Education (F < 1). These analyses of variance indicated the following significant (p < .05) differences attributable to depression: USA (unstressed), Writing own name, Dictation, Writing USA (stressed), Digit Symbol Substitution, Brengelmann Pictures, Tapping Speed, Simple Reaction Time, Complex Reaction Time (levelland level 2), Nufferno Speed Test Easy (unstressed), Word Fluency and Reading Speed. The following differences were attributable to age in these analyses: Writing USA (stressed), Digit Symbol Substitution, Three Squares and Complex Reaction Time (levels 1 and 2). These analyses also indicated the following age by depression interactions -Vocabulary, Tapping Speed and Quick Test.
One additional set of analyses of variance was performed with depressed and control subject samples, matched for Quick Test scores (F < 1). In order to do this matching one subject had to be discarded from each of the six groups. The following significant differences attributable to age were indicated by these analyses: Writing USA (stressed), Digit Symbol Substitution, Three Squares, Tapping Speed, Complex Reaction Time (levels 1 and 2). These analyses also indicated the following differences attributable to depression: Writing USA (unstressed), Writing Own Name, Dictation, Writing USA (stressed), Digit Symbol Substitution, Tables  I and II .
Correlational Analyses
In order to clarify the results of the analyses of variance, correlational analyses were carried out on all dependent variables. The Eyelid Conditioning Measures did not significantly correlate with any of the other measures. The Beck DI scores, age and years of education were included in these analyses. Using an Alpha Factor Analysis followed by Varimax rotation to a simple structure on the entire subject sample, seven factors were obtained. These factors, from largest to smallest and the variables loading on them, are listed: These results are summarized in Table III. This Factor Analysis was interpreted as indicating that these data can conveniently be conceived of as defining two main groups of factors. The largest factor is obviously one of power or intelligence. The second, third and perhaps the fourth are factors of retardation. Factors 5, 6, and 7 are essen- 1972   DEPRESSIVE ILLNESS AND AGE  SS-247   TABLE III   ALPHA FACTOR LOADINGS ON POWER TESTS, SPEED TESTS, AGE AND THE BECK INVENTORY SCORE   1  2  3  4  5  6  7 1. Vocabulary Other Factor Analyses were performed on these data. They included three principle access factor analyses. Data from the depressed group, the control group and both groups combined were factor analysed, using a principle access factoring to which Varimax rotations were applied. The results of these Factor Analyses were remarkably similar to the alpha factoring. This indicates that the data from the two groups can be organized by a linear model in essentially the same manner.
Discussion
The results of this study indicate that depressed patients, even when equated on the educational level as measured by years of education or vocabulary test (WAIS) or Quick Test, tend to show retardation (lower speed of performance) than comparable age group controls. Age also affects the speed of cognitive and motor functioning to a greater extent than do the scores on the power tests. The combined effects of age and depression on speed of performance tend on the whole to be additive. However, a few analyses of variance showed significant interaction effects, with depressive illness producing particularly marked retardation in older subjects. The effect of depression is not specific as far as speed measures . are concerned. There was no group of speed tests the scores of which were specifically affected by depressive illness nor was there another group the scores of which were specifically affected by age. On the whole scores of a smaller number of speed tests were affected by age rather than by depression. Only one test consistently differentiated the effect of depression from that of age, namely Simple Reaction Time. This was significantly longer in depressive subjects, On the whole depression affected speed measures more significantly than they were affected by age differences. When the subjects were equated for their scores on the WAIS Vocabulary test, analyses of variance with two age groups and two diagnostic groups (2 X 2) showed that depressed subjects differed from the non-depressed only on speed tests and no differences attributable to age were found. This finding was not confirmed when the subjects were equated on the QT. However all the tests on which the depressed differed from the non-depressed subjects were, with the exception of the WAIS Information test, speed tests. Further, it appears that the measures of the speed of writing are specifically affected by depression. This tendency persisted even when subjects were equated for the level of education.
Visual examination of the intercorrelation matrix and the 'alpha' factoring with orthogonal rotation to simple structure confirmed the hypothesis that power tests and speed tests tend to tap different abilities. The first factor loaded mainly on power tests while the second factor loaded mainly on speed tests. Factors three and four loaded also on speed tests. However, they appeared to be 'specifics'. Factor three loaded on three writing speed measures and may be a considered writing speed factor, while factor four loaded on measures of Nufferno speed tests. The other factors were either 'singletons' or uninterpretable. There were no separate speed factors loading specifically on the Beck DI or specifically on age. Thus, again, factor analyses failed to separate speed tests specific for depression from that for age.
The results of eyelid conditioning are largely negative. The three eyelid conditioning measures were not related to either age or depression. Some analyses of variance indicated significantly shorter latencies in depressed subjects, particularly in the youngest and oldest groups. This finding was not consistent and was not predicted before the analysis of the data. In view of the great number of analyses of variance carried out this could have been due to chance. The measures of eyelid conditioning did not correlate with measures of retardation or power.
The negative findings with regard to eyelid conditioning data confirm the results of an unpublished study in the laboratory here which failed to replicate the findings of Ivanov-Smolensky with regard to low conditionability of depressed patients (15) . These negative findings also suggest that retardation in depressed subjects is related to more complex psychological functions than those tapped by eyelid conditioning, and cannot be explained by such simple notions as internal inhibition or reactive inhibition or general drive level. It is probable that complex motivational factors are responsible for poorer performance on speed tests in both the depressed and older subjects (within the age limits tested in the present study). Thus, retardation appears to be characteristic of general depressive reaction as measured by Beck's DI but it is unlikely that it is produced by a simple physiological process. Its causation is probably complex and its occurrence depends upon the experimental setting. This conjecture is supported by the fact that although the performance on the speed tests are relatively more affected by depression and age than that on the power tests, both depressed and older subjects tended to perform more poorly on some power tests than non-depressed and younger subjects. This could have resulted from the fact that it was not possible to completely equate the depressed and nondepressed subjects on the level of education. On the other hand, this finding could indicate that since speed is only relatively more affected than power, both are affected by complex motivational interpersonal and situational variables, with the former being more affected than the latter. It may be that with a great deal of encouragement depres-1972 DEPRESSIVE ILLNESS AND AGE SS-249 sive patients could perform as well as controls.
Summary
The performance of depressed and nondepressed subjects in three age groups was compared on speed and power cognitive and psychomotor tests. It was found that even when the groups were equated on the level of education, depressed and older subjects tended to perform more poorly than controls on speed tests. The performance on the power tests was affected to a lesser extent. Eyelid conditioning carried out on the subjects indicated that there were no differences amongst the groups in conditionability, nor was the latter related to the speed and power measures. The 'alpha' factor analyses confirmed the hypothesis that power and speed tests load on separate factors. The general implications of this study are discussed.
For so your doctors hold it very meet, Seeing too much sadness hath congeal'd your blood
And melancholy is the nurse of frenzy. Therefore they thought it good you hear a play And frame your mind to mirth and merriment, Which bars a thousand harms and lengthens life.
The Taming of the Shrew
William Shakespeare 1564-1616
